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^4t £1" 4^ 41* ^4^ £ = * Jitf g ^7} 7fl 

^1^4. 6 J^£]ti£ £t 4^ 3^HM U(l< U < U)(^7l^, A}-§-^>5] ^f- 

4^4.)^ 4-g-*H tflft ^ ^JJl4 ^ *1:£#4 ^4^ $-Z.%£ SLtf^fe 

&q A Jis^ iLH^ ^*Kr ^Tjl, u #*i| 4-§-*H tfl$ ^a] Ajjii- i(i 

< i< u-i)*l*il 4# 4-8-*>#i tfltb ^! ^IJl^I <HJ^ 44^fe 

31, £^ ti J:4^H ^3*1 4^4 £ #4 ^4^ 

4^4 A>.g-4i-7j : 4 ^ o. cfl^dAi ^ & 7l 

4s. €31 ^ ^ 4^M1 *J)^ ^-i: ^4?1 *H ^4^ iu^J 

# i^t ^ a4» 

£ 1 
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4^ M ^^t 1 J£# y o^ ^ ^{Method 

and apparatus for compensating for the frequency offset in interleaved frequency 
division multiple access} 

H 1-c ^ ^ofl IFDMA1- ^tr ¥4t y J-^-§- A ^*r?l Ml 

E2u$ ^°fl s]tr ^r^Hr £^ iltf ^1* £fe IFDMA 

£ 4^r £ 3<>fl ^ i£^f 43 -"Ml ^ofl af^tr H ^ 

£°1i=t. 

51 7£ 51 6i 51 a] £ ^ ^sf^ o. ^ ^Jfo] £ ^ofl 4^*1 <^ 
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£ 8£ £ 6i 5=43 *fli ^£ ^343 £ ^ 4^4^ °i f 

£ 9^ £. 6i ^ /Ox M-¥-4 ^ w^ofl ^ h}^*}^ <aj 

^5^14. 

£ ll-£ ^r^Hr ^.S^o] J=L al^sl-l-^Hl #34 3%<H «ti 41 £4 ^^M: 4 

£ 12fe £ 1H £44 Aj^-ofl ^-tgofl iL# 4^ £ 

-£ 13£ ^4^r 4# SNRS] i£4f- 444^r zz.eflH°14. 

H 14fe ^r^Hr £H.3H 4^- BER^ 444fe ZLBfl^ojnf. 

[4^ 4^14 ^1 ' 

<15> £ ^4t £-4 4^ ^(FDMA: Frequency Division Muliple Access)^ 4 

4 $±3.*], ^) 4^51*- 4 ^Hr £4 4# ^^(IFDMA: Interleaved FDMAH4 ~ 
4^ iL44fe 4^ 4 ^°14. 

<ie> 4^&)i±4 ^4^ £4 4^ 4-§-4tt ifdma f-4 4*H4 ^4^ 

£471^.44 ^4/13. £44 4:M H714 44# 4444 1^4 4-44 4-8-4 
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Q9\ ^o.^ f*l AlJicfl *hg-al(SNR: .'Signal to Noise Ratio)# ^*H?1 

4. ^7H, IFDMA^, 4^ A R> ^Wtr H o v ^^S "Interleaved 

FDMA-A new spread spectrum multiple access scheme"£}-^- ^l^-iLiiL Uli sorger, 
Isabella de Broeck ^ Michael SchnelHl 4*11 1998^^1 ICC41 ^4^(Proc) 
4 *H*1 1013- 10 1741 °X^. °1 "H, ^r^Hr JSLH^ol^, IFDMA 

^47l7f ^ ^ ^7l(n)c A ))^ ^a] 7 |7|- ^ ^A] ^ 7 ] ( n] S. *] ) 41 ^ #^4^ 

i^-Al7] 7 ] ^Sfl, IFDMA #*]4 £A} 7 ]<2). ^Al7]o)] yflo. o>^~i g}c]^ 

THd(RF:Radio Frequency)/? 1 *]: IF: Intermediate Frequency) *M5-*II 6 > 

^14, ^4^' ££4M 7^41 44 ^*Kr ^HH4fe RF/IF 

RF/IF *114 til-g-o] ^7>^7H 4fe S-^l^o] 014. 

<17> a. ^oj o]Sj77l- ^ 7l#3 4^, ^4^r *ll4*Rr cflAjofl ^7fl^> 

^4^r 4?r <3t# °l-8-*H iLtff- *r Slfe 

€ ^4^ 4^ W ^4^r ti o v ^# 'afl^Kr til $14. 

<18> £ ^o] o]^j77> ^ 4^ 7]#2l 4^, ^71 «a^E)W.^ ^4^ £^ 4^ 
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<19> a o > 71 4^ ol=-7l ^fl, ^r^Hr ^ A^r ^(IFDMAHH u(l< u 

< U)(^7]a^ 41^^ rt H-E^4.)#*fl 4-8-*H W *4 4:M- ^4 4£ 

°H4 ^7) ^ #$.3, l^^U ^4" 4"3HH « 115.3- I^tt 4^ 4£^f&| 
^7} t4t ^S. a M ^*Hr (a) £3)4, 4^1 u »l^ ^f-g-^M tfl^: ^4 4£ 
1- i(l< i< U-l)«l^ 4€- 4f4ti tfl# ^ 4iLl: c >l *Bi^ ^5L« M-^xfl^ #4 
^§*Rr (b) #7] <r4 4^5^ 4>7l #7l 

#4:3 141" 4M ?M 4^*1 £3*Hr .(c) #741$K 4M (a), 41-71 (b) * ^7l 
(c) ^Tfll-ol ±^ £4*H ^$9X&\% (a), #7] (b) * 

#71 (c) ^Tlll-ol 4-7I ^ #4*H ^r«*l #71 (a) 

^*Kr (d) ^Tfl ^ 4-71 (a), 4-71 (b) ^ 4-71 (C) ^"Tlll-ol Aj- 7] ^ ^ 

^M524^ '##=13, #7l (c) #7)HH 2^0.^ 4"7] 
4^ 4-71 -£.^J# ol-g-wH 4-71 ^4 4^1- ^*Kr (e) 

<20> 4-71 cf^ o]*?] £3 3^ £^ 4# ^(IFDMAHH u (l 

< u < U)(<^7H, 4-8-*}^ ^ 44^4.)^^ cfltv ^4 4^4 ^4 
4s?i^l ^sK* £=3t£ i.4-^ £ 't^l Ji4- 4^1^, 4i 4 
<H 4s°fl -g-^H 4 v 7l ^4 4i $m 4s# 4^1 4^^1 1^^, 4M 4 
^ 4x5^3 4-7I -^-H^l- 4-71 T^hr #§l*Rr 
^(main) -2- = 4! i(l* i < U-l)«i^ 4# *l~§-*>#oll rfl*! ^4 4^ 
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%*} % 7 ] A}-g-*H tfl^ #7] ^a] ?_H^}fe ^Hl- 44^ 

^-7] cff Af-g-^l-ofl tfl*> #71 ^1 #J>^, #71 #J5L £ #7) ^4^ 

SLS.%SL3.^ W #3*Hr ^§"^4, ^A] 

^JlS^ #7] ^7) #7] ffl^r #Jl5Ai # 

3*Rr ##^4, #71 ^4£ i# #*14 ^« 14i -§-#«H -*7] 

gJ^Bj a^ajo.^. ^^tl: ^7l ^4 #4 ^4^ £^Jl3^4 #4 

, #4 ^12 *H ^I^l -§-#44, #4 ^ ^4^ #4 

£ #4 4#^# <?H4-ir44^ 4t ? -!*W. 
<2i> a. «vxgo)l 4tt "JlE-l^w.^ ^1- 4^ ^^(IFDMA)# ^4^ £ 

iL# a o v ^^- E-^-i: #^44 4-g"4 £4 ii^4. 

<22> £. l£ £ fhgoll filtb IFDMA-i- ^4^r Ji# 4^!: ^44 43: # 

£.^4^4, ^4^r £^j!4 ^§4fe #4(4l0 ^ *l]12 ^7111-), ?m a] 

£f- ^4fe ^1(^14 #7|) * ^4 ^44tt ^1(71116 ^ 71118 #?H1-)S ol 

^444. 

< 23 > s. H] £ X|£ M. g-xgofl 4*1 ^4^ £ = 41 ii# tij-^^ IFDMA f-4^4 u (l< u 

< UX444, 4-§-44 ^1- 4-4^4. )#*11 4-8-44 4tt ^4 45:4 ^4 4s 
?i4 ^4-r fi#4^4 ^ ^liLS.Jf4 /jit ^tb4. °^7lA^ ^ai 

>S#^7l ^7HlAi A}~g-4^ ^ai ^4(4^1)4 ^ M4 
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7} 4*fl =^]7H4 4-§-4^r *r<S ^71(^15. a}) a}o|4 o]«H .^*Hr 

4 44 €4. 

tfltb r -)^- ^OT-(^lH) #31). 4714, £ ^r4^ -2-— 

£ 4^4 ^3)44 Al^fe S7l 4444 ^Al A1J:7> 44 4^5.4 i^su, 

3L7] #T%7} 44" 4444 ^IJl^l- All" A]5l^ ^S)cf. o] ^-o) ^ 

44 44 45:^4 r -)^r 4£ ^44 14 £4 *r $14. 



<25> 



e,,-- 



<26> i , * 

°J7H, leJ< To]ji i c u ^ ^^(Correlation)A^ tf^- ^r^H 2^ ^4, 

<27> n-i — „ 

r _ y 7 (u)W/ 7 (u)[u]x* 

[^44 2] C ^>» (z * } 

<28> N u ^ u4*fl A>^>7> A>-g-^ 7 fl^t- 444 ^, k^r S^l^H 

£44 4^7114 ^4 4£-i-^44 u4*l] 4-§-44 tfl*v ^ai ai^7> 44*Hr 

4444 k=0, 1, N u -l4^, N£ $ l-4(block)^r 4^Rr ^(chip)4 ^Ht* 44 

ifljn, 44 ^(^m N 4# 444 ^4-fr 4444, (z ^ )[ul) V 44 4 

^( z ^ u)lu] )4 4444. 4 44 4£( z * u)tul )fe ^4 #eH4 4-g. >^ 3 

4 £4 £44^ u4*ll 4-§-44 44 ^4 4^4 4444. 

<29> 1 J 
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<30> a\ 7 ]*\, rk [ u ]^ u wi^ Af-g-^H 4?r ^ ^JJll- 44^-2, n k [u] fe ^a] 

(r k W)# i(l< i< U-l)«i^ 4^ 4-§-4«-°fl tfl^: ^ *H1$ 44\H 

4. 

<31> ^]10 ^TllM, u«i^fl 4-8-*H cfltb t^I ^s(r k t u ])l- 4^ 4-g-4#<Hl 

cflft ^4 ^ir^l ?M}$ 3£# 444^ ^ W(^112 #3]). 4 

-g- 4-§-4l:^ i£*fl 4^ 4-§-*M- u#*fl 4-§-4» #>g# ^(multiple 

access interference) ( z * )^ 4^ <r«N 44 £oj ^£t}. 

<32> . a 

>[A i ,(2W.i/L„)+ r(i/L r i/L u) ] qjSinOce/m 

e — a • , ior im^JN 

t)[u] = ( LiSin[u(A iu + Si )/L u ] 

/ A Mi 

>[A i) (2k^-i/L j )] qiSinCw/Lj) a j2^V'X "CXiT * XWXT 
l e a • 2je z k ; 1 ^, for N>N U 

<33> -ti)[u] ,. w . 

°J7H, z * ?HJ$ ^H(z k (>)[«])fi1 444 JL, A iu ^ ni -n u « 44 

4^, 4-§-*H>ll ^4 ^r^Hr -SLH^-I- 4444, n u rr u#*fl 4^H>H 

^s)-^ 444 ^i, L u ^ u^i^fl 4-§-4-& 4tt ^47H4 

# #4$ 444^, Ljfe 4-§-4# 4^ ^4^Ai A}-g-*)- Aj.g-.g- y>4 

$ ^f- 444U, ^i^fl 4-8-*H m £5.^1- 444:z, Qi^ 

#34 2:71 4^ £H^# 444^, k%N— kl- Nj^ 4¥&# ^ 44*11- 444 

m. 

jl, Nj^ i»M 4-§-7>7} a}^-^ h]-^44 7^1- 444^, m Nu Li 44. 4 
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H3H4. 

<34> 44*1, U7fls] AV-g-^V^ofl cflt> ^ ^-fr^ u^^fl 4£*H tfl$ t^I ^JlI" 

^A] AjJl^ol A]-^H1 rfl^- ^A] A]^ ^H( Z * )^$] t±%- 



<35> u 



<36> ^12 ^7j)^i , Al^( rk [u]) S «^ ^^O. ^ ^VAl 63f ^ 7^^, 

7 nH>£ ^4» 44 2°1 3tf ^ #5.7} € *r « 
a]^( z ™)^ ^^^4(^14 £31). 

<37> -r^ n . . u 



14^4 6] k k "-u,u Zk 



<38> 7j] 14 #7)PH), *l)10, *)]12 55 *fll4 «H?-*H =r*34#*r 

7}i- 4^4(^)16 £31). <^7l^, ^ 3^ ^ Aljr tfl #£4(SNR)4 

<r 5U4. 

<39> nv^ ( 7)]10, ^12 ^ ^14 ^Tlll-ol ^ £444 *r«4 &&4jI 4 

^10 431S. Sl^SH ^10 ~ ^114 ^Tillrol ti>4*>^ *H9€4. 44*1, £ 

^6j) ^5}-^ 0_^7j| Wj-^oflAi *Hl0 4317} A^ofl nfl Aj^ A}Jri=, 

^A] AlJr S Ai l^Sl^nl, TlUO 4317} 443-^-3- 7flA> uflfe A]Jr^ ^A] 

A]jr 7 } o^e} 3|g A|^Ai £3^4. ^e|4, ^110, ^1 12 ^ ^114 43lf-<>l ^ ^ 
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tiVJ^H ^^Sj^cfJl *fll4 43H4 ^f^ojg. ^4 ?|4 

^( z ™ ul )4 410 43H4 3)^2] ^34 ^4^ °l-§-^H 3^1 

^li( y k u] )i- 4-§- ^44 74 £oj ^§4 ^ 4^(^)1- ^4(418 

44). 

"fuj_ -ji[4„(2k^j-i/L>i] L u sin(n s u /L u ) -^fj] 

y k — e — a z k 

[^44 7] q u sin(7ie u ) 

<41> °l44, q u fe u #*« S7l 4# 44^, £fe q u ^ 4 

4\H4- 

4^ t^SRt £ ^4 ^ ^4^ iH^ iLtf 4fe IFDMA 

#*j4 ^ ^ £ ^ 4^-4 4^44. 

<43> £2^^ 44 °H 44 t4t it = 3! Ji4 #41" £tt IFDMA f-4 #44 lr^£ 
3-4, ^ <£*fl ~ U 44 4-g-4l"4 tfl$ 4l, .... 4u, ... g 4U ^44#(30, 
.... 32, ... ^ 34), *Hl, %, ... 4 a(|U 441"(40, .... 42, ... ^ 44), 4 

^4(46), 4 ^4 ~ U 44 4-8-4*°fl 44 ^U, .... 4u, ... 4 ^1U ^44f-(50, 
52, ... 4 54)S ^444. 
<44> £ 24 £^14 #44(30)^ Li 44^(60), ^44(62), 4l £4 

(CPXycle Prefix) 4^4(64) ^ ^4(66)5. ^4^-, 4u #44(32)xr L u 44^ 
(70), ^44(72), aflu £4 ^4 4^4(74) 4 ^r44(76)5L ^44^, 4U <£44 
(34)^r Lu 44^(80), ^44(82), 4U £4 ^4 4°d4(84) 4 ^4(86)3. ^4 
44. 
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<45> °)7}*\, L x £44(60)^ % #4 4-g-*H ^i-U^ 1 )]^ #4*} 

^ ^7|(62)S #^4^, L u «>4^-(70)fe uwl^fi tfl$ a}-§-4 ^#[ ak (u)]^- 

L u «i £4*H ^r7)(72)5. L 0 £44(80)^ U«l*l] Af-g-xH tfl*> 4-8-*> ^ 

^jlrta^ 1 )]^: Ni7Hs] 4^- ^^(QAM: Quadrature Amplitude Modulation) °AxL 

<34 ajj^ A)-g-4 ^3#[a k ( u >]€- M4 ^£e^ 44 £2:(QAM) $13*3 € 

^S. iM§£U, A>-g-4 Aj^. [ak (U>] £ Nu7 fl^ 4j=4^ 44 £^(QAM) 0 j5L^4 4-2. 

<46> o] nfl, -£#71 #(62, 72 ^ 82)^- Li, L u ^ Lu^ #44(60, 70 ^ 80)^f^ 4 

j2jin 1 k j27in u k jSnriyk 

41-1: ^1, ^lu 4 ^flU CP #<^#(64, 74 4 84)5. 44 #^44. 
<47> ^4 4^ ^lT^Kr 41, Au m CP 4^4(64, 74 S^r 

84)fe ^71(62, 72 SE^r 82 ) °fl a-) ^44 444 «H £4 ^^(CP)# tf^Kz, 4 
^4* ^4(66, 76 ^ 86)3. 44 #344. 
<48> £4 ^^(CP)l- 4^tr ^ ^Hr(RF:Radio Frequency) 4^3- 4W 

71 4*fl, ^7ll;(66, 76 ^ 86)£ afll, a)1u ^ >flU CP ^^#(64, 74 * 84)3.^ 

44 £4 ^^«( C p)7 r 4<g € 14t-§- ej2 * fot 4 44 

^11, 4u, ... 4 ^l|U ^^#(40, .... 42, ... 4 44)5. 44 #3tr4. 

<49> o] nfl, ... ^)l Ui ... 4 44#(40, .... 42, ... ^ 44)# f-4?r ^ 

^#[y k (l), .... y k <u),... 4 y k (U)]^ ^S\JL, 44^ ^7l(46)^Ai 44 



/in 11 
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4 ci«fl^4. ^7l(46)fe ^Xl3 ^XI*W ^4^, ^ofl 4 

Z.%%& 7fl^^o.S ^^*>7l ^ 5143534. 
<so> £ 2<^] £4€ ^A] 7 ](50)^ <£#7](90), CP ^7)^(92), ^7] (94), X]l 
£^/7RKoverlap/add)4(96), ^4^r £ = 4! iL4 4*1(98) ^ Xll ^-3- 
(equalization) ^ 344(100)3 ^£4. °14 «1£*MI, XI u ^14(52)^ <£#7l 
(110), X|u CP Xl44(112), ^7l(H4), X|u £^/7R>4(116), £ = iLtf 

4*1(118) ^ X|u ^ 444(120)3 ^34. 5£^, XlU ^7l(54)fe <£#4 
(130), CP X| 4^(132), ^71(134), XlU SL») ^/7RV4(136) , ^4^r 
4*1(138) g XlU g 344(140)3 ^4€4. 

<51> £40] o Aj 7)71 Cfl^ Al^S «!S^7| fl^fl, «£#7]#(90, 

110 *J 130)£ ^4(46H4 ^4* e " j2 *^ -g^ul, <£4€ 14# XII, 

XI u ^ XI U CP XI 44 (92, 112 Srr 132)5. 44 #3^4. <*I44, ^4 I^HH t 
49 3^ ^4^(^)4 ^4 I^HH tf^sq^ ^4^( r °)44 *>4 4 4*fl 
£44^ 44^r .2j*3H *fl#W. 
<52> ol ufl, ^1, ^lu XI U CP XI 714 (92, 112 ^ 132)^ ^4>4(90, 110 Stt 
130H4 ^xy^ 4434^1 344(CP)# XI4*Mi, ^ ^44(CP)7> xl4€ 4 
41- ^7] (94, 114 iE^r 134)3. #^t!-4. ^44t-(94, 114 ^ 134)£ X]l, X)u ^ 
XlU CP Xl44^(92, 112 ^ 132)343 #^4tt ^44(CP)7> Xl4€ 141^8: 

-j2jtnjk -j2nnjz -j2jin^k 

e_ ^\ e "^~ ^ e^~4 44 ^XV^-al, ^XJ.^ ISftf Xll, Xlu ^ XlU ^ 

^/7l-^4«(96, 116 ^ 136)3 44 #^4. 
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<53> o} irfl, ^i, 4 U ^ ^j)u £4 ^/7H)r^-l-(96, 116 ^ 136)£ ^#7ll-(94, 114 ^ 
134)3^-4 141- Ni, N u * Nu ^M^-oV ^ c^H ^4^ 

JLtf ^H-(98, 118 ^ 138)3. 44 #^*14. ^m4, Xlu £4 ^KPf 
(116)3.^4 4#^r ^44 34 ^4 AlJi[r k (u)]7l- ^4^ jSLH^ iL^ 44(118) 

<54> . c 2 ofl ^jrf^ £3*35 44(98, 118 138)^ £ Hi £4£ £ ^ 

t^j -4- ^ J±4 4^-§: ^344 £4 ^15l[y k (1) , y k (u) Htt y k ^)]l- 

-"[u] -ft)] 

^sU, ^4 4^4 Yk , Yk J£^r y * ]!■ XI 1, Xlu £E^ XlU ^4 ^ 34 

^-(100, 120 130)3. 44 
<55> XI u ^ a||U ^ 3 4^1" (100, 120 5? 130)£ ^4^r -2. = ^ J£# 

44 #(98, 118 * 138)3-f4 #?]44 *11^4 <*l«fl M$ ^#4 4^ 

(ISI:Inter Symbol Interference)^ 4fe ^4 y * , y * ^ y * 14 ^ 

SM4 ISI# 4444^ 4-g-*> >g##[a k (D f a k ^ ^ a k < u >]^r 44 

-CT) "(3) -(&) 

4-g-4 4#«-[ a * , a * g a * 

<56> 0]*}, °]44Ji£ ^5}^ 4^ 3^ 4lL> £^ iLtf 4^ 

£ ^*3*Hr £ 1^1 4fr 443*4 ^4^ £t 4^ 3^r# 4?r ^4^r 
j±4 44(118)4 ^4 ^ *4# 4^44 4-8-4 44 ^?r4. 4 

nfl, £ 2ofl ^4^ ^4 441-(98 ^ 138) 44£ ^4^ Jitf 

44(118)4 ^44 4n ^4-i- 
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<57> £ 3^ £ ^r$6\) ^ t^^S.^, ^r(main) ^4^ 

^4(160), 4^ ^§4(162), 444(164), ^4 4Jl ^44(166) 4 *lH 
-¥•(168)5. 4444. 

<58> S. H ^110 ^Tfll- 44, JE 3ofl H44 4 44 

4(160)4 ^1^^(168)5.^ <^4 *fli *H Al^(Cl)ofl 444^ 44 4JUr k ^) H 

?m H3L( z ™ M m 4^ 43^4 ^44^, 4<3 #±2.^ u 4*n 4-§-4°n ^4 

444 -£-^4( 4#4 44^] 14 4°1 444*}, 444 444 £^4( r 44 
4^4 ^44(162) ^ ^4 4£ 444(166)3 44 #344. 34, *1H4 
(168)4 S. 3i £44 ^44 o_H4 iL4 4« 444 44°11 444°1 *)U 

43l(C1)-& 444^, 4^34 41 *IW ttMCim 4 444 2-2.$. 444(160) 
3. #344. *1H4(168)4 £ 3o\] 5144 444 3L# 444 4#4 

S7l tfBfle] -nfl 44 ^li(r k [ u ])l- 4^ 4^3.4 144^, 444 JLtf 444 

~~(u)[u] 

4#4 44 4^ ^ ?fl4 4J:( Zk )«• 4^ 4£3.4 444^4 4i *H 4^ 
(Ci)# 1H3*H 4 444 ii^! 444(160)5. #344. 

<59> E4^£ 3<H] £44 4 444 iLH^ 444(160)3 4 4M 4444 

U 4*HU60A)3 i-35134, m 4^4(180), 41 4<34(182), 3144 
(184), 41 444(186) 4 4l 3144(188)3. 4444. 

<eo> £ 4ofl £A]^ ^ ^4^ i = ^ ^44(160A)3 afll 4^14(180)4 444(164)3. 

4Bi <^34 ^1)4 4^( z ™)4 3434^ °d34 4-4 45:(r k M)f> 441- *H4 
(168)34&1 °d34 ^l *H 4JUC1H 444^ 4^4^, 4^4 44* 4^ 4x 
5-4 *fli 4 £-¥-(182.) 5* ^ 3144(184)3 44 #344 44 #344 0UT21- 
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-f*fl #3$th ofl^cfl, ^l^«.(i 68 )S.^-E| 4l 4°] ^l^(Cl)i- f-tfl 5L 3i 51 

3^7) n 41 ^4(180)^ 4^54^1 

^4 HMr k ^m 4^ 41Jl^4 144°i #^*>^, *1U 4°) ^lS(Cl)!- 
5L 3^1 £44 iL4 #*17> ^ «fl ^11 4^4(180)^ 444 

(164)3.44 ^ *\JL( z k U)[Ul )l- 44 4^5-4 ^^©H 

<6i> afll 4^4(182)^ afll 4^4(180)54^1 SJ^^ 4^ 4Jl# £4 #^(N) 
444^, 444 A]Hfl ^#4(186)3. #3^:4. 0] tifl, 41 *q 7\}#%- 

(184)fe afll 4^4(180)344 6J^*V Aljr^ ^<2}^- Tfl^Jl, 3144 ^ Als. 
^.6B^. ^jj! ^#4(186)3 #344. 
<62> ^44(186)^ ^<?n 7fl44(184)344 4^1 4:M -g^^i *1 

44(182)344 444 4^ 4Jl« 1r44 44* *fll ^-H^l 44 

4(188)5. #^44. 

<63> ^11 _o^J 3144(188)-^ *fll ^44(186)344 <y34 ^44 44-t u^^fl 4 

-g-^>7V A>-g-5>^ 4^44 7fl^(N u )a4 44 4£(N U -1) 4^" ¥3*U, 434 144 

■ 4i(zC u )# ^*H, 7 ^ac u )t i# #4 i/2it s 4^4 ^44 14 4°1 

;*11444, *I144 44* ^44 ^4^r £H3K r 4<L34 #^44. 
<64> j£ 40]] .£44 ^^«.(i 80 ) ( 41 x]<a^(l82), 41 7}]44(184), *1]1 * 
44(186) 4 41 3144(188)^ *IH4(168)344 ^2 4^ 43L(C2) 

ofl -g-#^H oioflo]^4. 4 nfl, £. HI ^16 4311- 4^344 4*11, 444 

(168)^ £4 444 ^44^^71-1- 444^. 344 44^1 -§-#44 42 *114 4£ 
(C2)# #344. 4714, ±% 44:4 ^^^^ 7$°- ^]io ~ ^ii4 431t4 ^4 
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$*r## y J4^H ^3&4*r ^ ^lt4. 1^, ^2 *W ^1^(C2)# f-sfl 
7l^>ol ^3\s\t] ^1 ufl, ^^o(i 8 o) ( ^fli ^1^4(182), *fll -§-<*} A 

#^(184), *lll ^^-(186) ^ Al Si^i 711^(188)^ $H<>lMtj-. 

*lll2 #711-1 ^^7) *Bj^ ^^(162)^ cf^ 4-§-^€°11 <W 

4! ^3Ll-(r k ri] r k ["-l],r k t u+1 ], ... ^ r^H 4-§-*H tfl$ ^ 

$ ^ ^l-(r k tH, ..... r^W"* 11 . ... ^ r k M), 5L 44| 51^ A^Jf 
(180)5.-^ f^4fe ^ *]Jl ^ ^^Hr iLH^K r -)o.S^ f^JI, ^ 

€ ##^(164)3. i^W. 

^14 ^*M4 #^(164)^ -A] A]i(r k [u]) S «E^ 

^4(160) ^ ^ *U ^^-(166)5. 44 

^118 -r^^7l ^ Al^ ^«.(i 66 ) fe ^o]^(i 68 ) 5 .«. E i Ms)^ 

>H2 *h ^is(c2)<hi -g-^H, ^4(i64)s.-fei 4f^°.s n% ^i^( Zk ) 

4 ^ ^Jf(160)5L^-4 r ")ili^f-Ei ^ 

^IJll- ^t!: t«H 74 ^*>i, ^€ #41 ^l^C^ 111 )!- #3#4 0UT1 
£ f-^fl #^4. afl^tfl, ^2 ^lS(C2)l- f-Sfl ±7$ 7)7}o] 7i^s\^JL *144 

^-¥-(162) £ 4^(164) ^o1w.(i 68 )S^ *H4fe ^12 *W 41 
3UC2W -g-^H ^W. ^, *fl2 *H >0J:(C2)1- #«fl ±% 7)7}o] 7§3\S\%Z\5L 

^4^, ^«-(i 6 2) ^ 4^(164)^ 
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< 68 > o]t\, 5. 3«fl 5LA]sl ^jjL(i 62 ) aJ^t ^h.( 166 )o] £ ^0)1 

#3] £4. 

<69> £ 5fe H 34 £44 ^A] Aj^ ^^«( 166 )o| ^ ^Vrgofl ti}HH*l Qj ^Al 

ofl(166A)Sl #^5LS.A-j, ^fli o]s. 7fl^(190), #44(192) ^ 42 ^HKl94)3. ^ 
44. 

<70> H 5*11 £A]^ ^a) A}jr ^A^tL(i 66A )^ ojs. 7^1^(190)^ ^sHr ^ 
^ ^^(i60)s.^-Ei «g3$ ^§4 ^4^ r -)^^El 4£ ^44 84 4£ 

3l*HM, 31^4 141- 41 °1^°-5L4 «J^(192)S. #?144. 

-j I [A iu (2km-i/L u )+i] L u sin(7i e u /T> u ) 
-e — 7^ — ^ — — 

[^44 g] q u s in (jt6 u ) 

<72> oj ufl, #44(192)^ 41 °1^- 7fl#Jf(190)3.^ <^*V 41 444^, 
#44 14# 42 ^44(194)^ #344. 42 ^44094)^ 444(192)0114 444 
41 °1^4 44 J f(i64)54 L £l a^As <g^4 ?)14 ajjk 4" Xul )§ ^A>£ 
141- M4 ^4 4JU y * u3 )s4 #344. 

<73> £ 5i HAl^ ^11 o]^ 7)144(190), 444(192) ^ 42 <£44(194).r 4^4 
(168)5.44 42 4^ 4£(C2)4 -§-44°3 4°lH444. i4<3], 42 4°} 4 

S(C2)# f-*fl ^4 7l^_H T^^Jl o]a]1 nfl, 7^11 o]^- 71144(190), 444 
(192) ^ *112 ^44(194)^ 4°lH444. 

<74> je. 6 £ £ 34 M€ 444 444(162)^1 4 4^4 ^14 4444 °4 444 

(162A)4 t§]SL^, 41, .... 4i, ... 4 4U-1 fKsub) ^4^r 4^4* 
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(200, .... 202, ... ^ 204), *fll, *fli, ... £ *lllM ^§^#(210 

212, ... ^ 214), ^4(216) ^ ?m ^^(218)3- ^£4- 

<75> £ 6°fl ^fll, ... ^ »1U-1 ^ ^^^-#(200, 

202, ... ^ 204)^ *fli # ^4^r ^^-(202)^ ^M^f (168)3^ $ 

3$ *fll 4j3L(ClH -§-#«H i#*fl 4# 4-§-*Hl tfl^ ^ A]s( Zk (i)[i]) SEfe 

W t4t £H^J# ^O-t- ^£ ^4 

(212)S °1 n fl, ^4^r -S-H^^- *r*H# 1 S? 24 ?H ^^4. 

°1 ^-f , ^r^l" 1 ^ 2°lH u# iS. ^IH^ £4. 
<76> ofl^ltfl, ^ ^^(200)^ ^]<H^-(168)S.^-Bl SJ^^'^Ill *)H 

<0^(Cl)i -g-^H #*fl 4^ 4-§-*H tfl$ ^(z^DtU) 4 

ofl tfl^- i^^-i- t^sU, ^spr ^-H^l( r >)# *)U ^-E ^3^(210) 

S #3*14. °14 «1^>H, aflUrl # £ = 4! (204)tt *lH^( 168)3.^ 

°^*i *f|i *1H 41JUC1H -§-#*H U-l#*il 4-g-^H 4$ ^ ^^(z^u-Dtu-i]) ^ 
U-l^*fl 4^ 4-§-^H ^ ^^1 ^j:(r k [u-il)l- ^^4^1, u-i 
b]^ 4€- 4-§-*H tfl£ ^4^t £ = ^€ XIU-1 

^^«-(214)S #3*14. 

<77> £7^£ 6^1 E*l£ ^ i iE^I ^§Jf(202)£) £ ir^'i 3$ 4 #3 

$ <g ^aH( 2 02A)^ fe^^i, ^2 #^(230), all 2 4^(232), *)l2 ^ 
711^(234), all 3 ^Pf(236) ^ ^2 31^(238)5. ^£4. 



1020020044461 #^ 2003/2/11 

<78> £ 7ofl JE4£ ^2 ^ifl«.(230)^ i«l*fl tq-s. A>-g-^H tfl^. ^ A}jr( Zk (i)[i]) 

*!3l(C1H -g-^H £^}JL, #i»£ 14» ^)2 4^(232) ^ *ll2 ^ 7^"- 
(234)3 44 #3*Kr W 0UT51- f-sfl ^^(212)3.E #3*>4. 

oimtfl, *h ^^(ci)# f-*fl ^4^ iE^i 3^- =8-^1 7> s7i #Ei]<y ^jas <?i4 
4, a\ *n°i ^i^(ci)# f-«n ^4^ ^h^i ^i7> 4 A o v 4^3 

42 #^(230)^ 4§ 4&*H <W ^(z k <>)[i])# #^$4 

<79> »]2 4^(232)^ a)] 2 #^(230)3^4 ^€ ^4» #4 #300 ^ 

4<34i, 4<?!£ ^4* ^13 *^(236)3 #*Ntb4. *fl2 31^(234)^ ^2 

#^(230)3^4 AjBfl^ ^4^] ^-OjjO. ^A^JI, ^A>^ *|13 ^A>*. 

(236)3 #3*>4. ^13 ^14(236)^ 42 ^ 7fltf4(234)3^4 7}J^4 ^4 

4 ^2 ^^-¥-(232)3.^.^^^ 4^ ^^>i, 14* ^12 $L*% 

7^1^(238)3 t^W. 
<so> ^12 J$L=3Q 31^(238)^ ^13 3^(236)3^4 14* i^^fl 4 

€- 4-§-47> 4-B-^Kr «h£44 7fl^(Nj)Ji4 44 3£(N r i) ¥43 
^44 4£(zCi)» ^44, 4H(zCi)# £4^r il- l/2iu 3 xfl^H, *fl#€ 
141- i#*ll 4€- 4-g-4°H tfl^ ^44 ^4^ Sl**M ■0-£3*1 #3^4. 

<8i> £ 6 o)) £ Aj5i 311, aQi f ... ^ afllM ^^-¥-#(210, .... 212, 

... ^ 214)£ *ili, afli, ... £ *ilu-i (^*>) 3£f"£ 44 ^4^, ^€ 
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toiS] "coral (u-oiu] 

4l, .... afli, ... ^ ^1U-1 45Ll"( Zk , .... Zk , ... 4 z " )■§■ 444(216) 

4 ?114 4S 444(218)^ 44 #^44. 444, 4l, .... 4i, ... 4 4U-1 45. 

^44#(210, .... 212, ...4 214)^ 444 4i 4-E ^44(212)^ u4*il 4-8-4 

°fl 44 ^4 4s(r k M)t- i4*fl 4€- 4444 tfl4 ^4 4^(1^)7} 444 4£ 

"conn ^ 

4 444^r i 454 Zk )# *fli 4*11 4^ 4444 « ^4^r sH4( B 04 4fli 
# ^4-^(202)44 444 44 #4 £ 74 JE44 4i # ^sHr 

^44(202A)4 42 44^(230)^4^ #*Ej44 0UT51- f-4 #44tt 444 

44^4 ^44 14( Zk )» 444(216) 4 4s 49^4(218)3. 

#^44. 44 4*44, *)U 4£ ^44(2i0)fe u 4*11 4-8-44 44 ^4 
tii(r k [«')f 4 4*11 4^ 4-8-44 44 ^4 t\2.(r k M)7} 444 4^4 444^r 
41 454 z ^ [ul )» 5} 4*11 4^ 4-8-44 44 ^4^r £=#( r 04 4i # ^4^r £ 
H4 ^44(200)44 444 143,44 444s, 444 44( Z ™)1- 444(216) 
4 44 4s 444(218)3 #344. 4U-1 4£ 444(214)^ u 4*11 4-8-4 
oi] 44 44 4s(r k ^)# u-i 4*11 4€r 4-8-44 44 44 4s(r k W-il)7l- 444 

(U-l)[u] 

4£i 444^- 4U-1 4£( Zk )# U-i 4*11 4# 4-8-44 44 444 ss4( 6u 4 
4 4U-1 # 444 444(204)44 444 44344 444s, 444 
44( z ^" 1)tul )l- 444(216) 53 44 4s 444(218)3 #344. 

<82> £8^£ 6i £44 4i 4-£ 444(212)^1 £ 444 ^ 4444 4 444 
(212A)4 1^£34, HlH4(250), 4S 44 4 ^S4(252), 42 o]s 44«-(254), 
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XI 3 7)14^(256), XI 4 ^ X15 ^<L>^-1"(258 ^ 260) ^ Xl3 4^(262)3. ^£ 

<83> Hl5L^-(250)^ 4€" A>-g-47> A>4*>^- ^ a>^4^ 7fl^(Ni)^ U«i^ 4£ 

*>7> A}-g-*Kr ^ tij-^sH 7 i)^( Nu )l- ulH^ 141- X13 4^(262) ^ 4 

3L 4# ^ (252)5. 44 #^44. ol < 451 4# £ ^^(252)^ xfl2 4^} 

^-(230)^43 <^£4 f-sfl <334 4®1€ ^44 ^Hl- Hli2^-(250)^E1 °J 

y]H^ l^ofl -g-^-sH ^44. <1M, til ^(250)5.^^1 ^34 

^4» f-*fl i^d^fl 4^- 4-8-*W 4-8-*Hr «- 4^44 7fl^(Ni)7> u#*H 4-8- 

4?} 4-8-4^ ^ 4^44 7H^(N U ) ^434, 4Jl 44 ^ 

(252)^ X12 4^(230)3.43 <g§j4 4^4 £4( z k )4 zjojf. 4^ ^4 94 £ 

<84> -ci5m 
[^44 9] k%N < 

<85> ^34, til (250)3.44 ulH^ 441- >§*fl i4*)l 4€- 4-8-*>?> 4-8- 

4fe 4 4^44 7fl^(Ni)7f utij^ll 4-8-471- 4-8-4^- 4 4^44 7fl^(N u ) Ji4 €■ 

3^3 4443, 4S 44 % #4:4(252)^ XI 2 4^4(230)343 
'torn 

4( Zk )4 4-8- ^44 104 4<>1 tisU, ^4 44* X)5 ^44(260)3 

<86> m^-i _ 



10] ™ 
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< 87 > q] 2 7^1^Jf(254)^ *fli # ^4^ -$. = 35 ^34(202)3.43 «g^$ g*J 

4# tfltt ^4^r i = *0 0-^43 01^-4 cf-g- 114 £0] Tjl^U 

, 4I#3 141" 4|2 0^.0^ ^14 -£#4(258)3. #?R>4. 

<88> ■ ^ 

jn[A m (2k^j-i/L u )+ e 7< 1/L f 1/L u)l q^in^e/Li) 



[^•&\^ 11] L j sin|>(A iu +e 1 )/L u ] 

<89> ^3 o]^ 7}l#4(260)fe 41 i ^ ^4^r ^34(202)3.43 41 i «J*|| 

, A^Q 14* 4l3 olso. SA ^ ^5 ^#4(260)3. 

e 



[^inVAj j2] L i sin.|>CA ilx -»-e i )/L i ] 
<91> 4]4 <£#4(258)*r #iL ## ^ 3^4(252)343 ^2) ^c)s. 

ti 14^ 412 7n-a-^(254)^Ei <a^^- 412 °i^# *#*kh, 1^ ^ 3 

#<i»4(262)3 #<N#4. 4l5 <£#4(260)fe ^ #^4(252)343 <g^$ 

"Sty 

Zfc 4 144 4)3 4l#4(256)343 °d^t> 413 <>l^-# 

31, <£#^ 14# 413 #3}4(262)3 #^tb4. 
<92> 413 1*4(262)^ 4)4 51 4l5 ^#4f"(258 ^ 260)343 14# 

- §1-41- «i h4 (250)343 <g3tt 14°11 -S-^H ^1^^, 14# 

•^)Ti] 

41 i ^£( Zk f^*>4. <43tfl, «1h4(250W>*1 Hl5l€ 14* f-^fl 4-E- 

Af-g^M Aj-g-^f^ 4 tij-^44 7fl^(Ni)7l- u $*| 4-§-*fe 4 41^ 
(N u ) o.s <y44^. 413 #^4(262)^r 414 ^#4(258HH 

#4. ^34, wU4(250H>H ti]jsi^ 141- f.«n jgjj 4^ a>^.^> 7 > a>-§-^ 4 



48-24 
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^s^S, ^3 ^^(262)^ ^]5 ^^-(260HH ^» #^4. 

<93> £ 6i ^^(216)^ ^11 4i, ... ^ ^11U-1 ^5. ^41" 

(210, 212, ... ^ 214)3.^3 #33^: ^1, *Hi, ... ^ *flU-l ^ 

$i}JL, ^€ ^4* 5^ ^^iM 0UT41- 

<94> £ 6i 5^1*1 ^ ^.S. ^4(218)^ IN1# f-*fl *fll 

IN2# -f-sfl °g^*l ^ *Ul, ^11 ... ^ *I]U-1 ^S. ^^-1" 

(210, 212, ... ^ 214)^Ei oj^*V xfll, .... ... * ^flU-1 ^5=# g 4 

€■ A>-§-x}l-ofl tfl^ ^a] ^#(r k [l], r k ni, ... ^ rk [U-l])^Ei afli, 

afli, ... ^ ^1U-1 ^ ^^Hr AE^! ^^#(200 202, ... ^ 204HH A]~g-S] 

tt « ^^(z^DtH, ^(iHn,... * Zk (U-l)[U-l])^. ^^4. 

<95> 51 9tt 51 6^1 Sl^m *f|$ ^^^(218)^ £ 1^1 »l-fM$ °4 4*} 

^1(218A)^ I-SJHS^, ^1 4i, ... ^ ^flU-X #A> 7llr (280 282, ... £ 

284) * XII 6 ^^(286)3. ^£4. 

<96> £ ^Aloflofl £ 9<>fl 51*1£ ^ Ajjr ^^-^(218A)fe ^6 ^ 

^■(286)1- 4^*H 3£ 5<i £a]^ ^a] aIJ: ^^-(166A)^ afll 31^(190)3.^ 
3 ^t&A 0UT3ir -f-*fl #33^ *fll °1^8- ^^^4 IN41- <^Kn, -r ^4 
^ 5lH^ ^^(160A)2| #^(180)3.^3 0UT21- f-*fl #33^ 

<a^^l- IN5# #*fl *fli #3 

48-25 
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4 ^sfi- ^1, 4i, ... ^ ^lu-l 444t"(280, 282, ...4 284)^ 44 

#34. 44- 

<97> a. i^o] 4^ 44<>H <^44, £ 94 H44 44 4j£ 444(2^)^ 

^^7l(nl£Al)# pj 444 -t £ $14. o] ;g-f , ojs. ^47)^ ^ ^4^r -2-^4 ^ 
^(160)5-43 °^44 INl-§- f-*fl <^4 ^44 ^4^r <^*H 
4i 4^4 -44 84 444 t $14. 4 4, 46 ^44(286)^ 0 J34 

4 IN41- #3fl ^4 4£ ^4(166A)JeL4^ og^^ ^ofl o]s. ^ 

44 M4 41 °^4:a, 0 J34 41 °14-§- °J^44 IN5» f-4 <^4 44 

45:4 ^444. 

<98> 41 4471(280)tt 4 44 44 4444 44 ^r4 4J:(r k [ 1 i)^4^ 41 - 4 
u-i 41 444 ^£«-( Zk , Zk , Zk , Zk ... , Zk 

(U-l)[u] 

4 z * )4 46 ^44(286)44 ^44 44-fr 444^, 444 44* 41 # "4 
^ .2.^4 ^34(200)44 444^ 44 4JU ZkW1 )s4 #344 0UT6# f-4 #3 
44. 

<99> 41, 4i, ... ^ 4U-1 447ll-(280 282, ...4 284)^.444 4i 

444(282)^ 4i 44 4^ 4-8-44 44 ^4 4:£(r k [ i 1)3.44 4i - 4U-1 ^s. 

, , , , rCOTT] JWTn 4>-l)[u] '(i+lfu] _'(U-2)[u] 

4i 444 ^£-&( Zk , Zk , .... Zk , Zk ... , Zk ^ 

(u-oiu] 

z * )4 46 ^44(286)44 ^44 44# 444^, 444 441- 4i ^4^ 
Sl*% ^4(202)44 4-8-4 44 4s( Zk ° cl] )^4 #344 0UT7# f-4 #344 



48-26 
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<ioo> >flU-l #47l(284)fe U-l 4€- 4-§-*H tfl4 ^a] A]^( rk [U-l]) S w.Ei ^1 
- aflU-1 ^£tf aflU-1 ^5L*- ^14 ^£#( Zk , Zl 



J . . . , 



z ™... £ z i U ' 2)[u! )4 ^16 ^4^(286)*^ <£4€ 14# 444 

(U-1][U-1-, 

*11U-1 ^ ^t4^ £ = 3! ^^(204)^ 4-^Itt 4£( Zk ] )S4 #344 0UT8 

<ioi> o)^, £ t^^i ^5^4 £4 4# 314 t4^ -2- 

H-^ iL4 4^ ^ 4*1^ olsfl# §7) U=8°lal 4 A|~g-7.}^ 327flS] JjL til^sfi- 

4-§"44^ 7>^44. I&4, 4 ^ 4^4^r 34 7^ 

(QPSK: Quadrature Phase Shift Keying)4 4-&*H 2.^" 4-§-4^ ^sf^ _$^J£ ^ 
4JI ^7} 7}-f a]o> 4-g-(AWGN:Additive White Gaussian Noise)^5}Jl 7}^ 

m. 

<102> £ io£- 4*1 &4 ^r4 4:M ^ ^-(constellation)^: 

44^ ¥lH&|^(Q:Quadrature)l- 44^, 4 

(I: In phase)* 4444. 

<103> £ lo-i; 4^44, 14 41^^ ^r4 4M 44^ ^#[(-1,-1), (1, 

-1), (-1, 1) ^ (1,1)] 44^ 43-°5L 2]4 Mf 51^4. o}i=. ^V^g- f-Sfl 1:^^ 

<io4> c n o. o_H3M jf 4^4#4i 43^ 3%°a «fl ^4 4:M ^4-§r 4 

4^ £.^°14. 



4R-27 



1020020044461 #3 2003/2/11 

<ios> £ 12^ £ 1H 51 a] s] Aj^Hl £ ^<H1 ^ ^| y ^ ^ 

<iog> i n^- iH^sl <^ ^ 4-§-*rl:^ £M3-°£- 

3. M^cf. o]e\$. <&t$o) £ s^ofl ^sHr ^ 91 

£ i 2 oj] ^j^s)^^ ^ o.^. 

<io?> 3E?h #£fl ^t^t ^a] Ai^cj] ^--g-HKSNR)^ »1H ^(BER:Bit Error 
Rate)^ £« 4w4 §ol 

<i08> £ 13^ 5LH3H 4^ SNR^ €^-1- H-^H^ ^^1, ^A^r 

5LH^# ^El-LfljL SNR# 44 

<109> c 14 - BER^ M-Bfiflfe ZLeBH^I, $^£r ■ ^MHr 

5LH^-§- M-Bj-EfljL BER4 44 4^-^^. 

<no> 51 13 ^ 51 'No 0p'^ £L^H ^ SNR-8: 4^- 

iflol, 'Iter 0'£ *l|10 ~ ^]14 #7fl€"g- a>4^H ^r<W*l SNR-g: 
2, 'Iter 1*£ %^r=l°2 *fl^ SNRi: q-Efifljl, 'Iter 2'£ ^ 5^=211 nfls] 
SNR-i- M-e^U, 'Iter 3'£ $^=3^ *fl^ SNR# M-tWU, 'Iter 4'fe £^ 
^=4^ SNR-i- 4^^1,'Iter 5'^ ±$ %*r=5% ^ SNR^ 

<m> 51 13 o. ^ oj- ^ ^ #7>f-ofl SNR^l <£ 

^ 10%H nfl, ^^Hr 5i£^ iL>£*}£ 12dB ^51^ SNR°1 7fl^a^- <£ ^ 014, 45} 
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>H, ^S^H € 3-f £3 51^1- f^M^ SNR^l *J=#€ ^ &4. -£ 14# 

-fsfl & 4 s iL = ^o] ^x]^ 10-6 ^ £ o| BER# ^7) ^sfl ^# 

<112> ol^HlA-] 44 £ol ( £ «V^6fl ?]E^W^ ^4^ 4^ ^4 

3$ ^r^Hr -iLtf ^ ^ #*1tt t4^ *)]7i*Kr 4^3..^ RF/IF # 

o. a}-§-^ ^efl^ ^e] ^4^ £H^-g: ^T^Kr cflAiofl ^4^ i = 

oflA-j ^ 3X7} ufl^ofl 3)S ^1 ^ ^ Hl-g-o. s-fTll Sj-JI, ^iS} 

^47] *H ^4^r -2-5.^^- Jitf^-^ 5dfe Jl4# ^4. 
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i] 

^44* € ^ 4^ ^(IFDMAH14 u(l< u < UX444, Ife 4-§-44 

^# 44^4. *>-8-*H tfltb ^# #3:4 ^# #£714 ^4^r J±#*l- 

^ ji# #>?H si^H, 

(a) 2:71 #eH4 #4 ttZLS. ^# #3HM ?|^r #J-S l^S) 
^ AlBfl Al^«-Ei #7l ^4^ ^*Kr 

(b) #4 u «i^fl 4-§-4i tfltt #4 ^# ai^i- i(i< i< u-i)<d*fl 4-E 
°H tfltb ^# #:£«-<>] 444^ Ti^^ ^*Hr #31; 

(c) #71 ^# #Jl5L^ #71 *H^# ##*U, #71 

#71 ?-H^ #JlS4 l^Rr ^1; 

(d) #71 (a), #7l (b) ^ #71 ( C ) ^7fl#ol ±$ ^4&^r 

71-1- #71 (a), #71 (b) ^ #71 (c) ^Tlll-ol #7] ^# 

^44 &&4-n. #£4£ #71 (a) 2l3f*Rr £31; ^ 

(e) #71 (a), #7l (b) * #71 ( c ) #7ll#°l #7l £# «J:^H ^ 
5\9X^3L ##4#, #7l (c) 4f^-°3. Ti^S} #7l #^4 #7l ^ 
£ ^4^r 4-§-44 #71 ^# #JL* ^*Kr ^4*Hr ^ ^H)-2- 
3. 4^ IFDMA1- 4t!: ^r4^r iLH^ J£# y o Vl £ . 

2] 

^11 %H1 Siol-H, #4 (a) #7llfe 
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7^ *l^*Rr 74^. £^o S IFDMA1- ^r4^ J±4 « 0 >^. 

8u 2* 



(444, ^tt ^-71 ^5>^ 44MU, l8j<2 ^lJL, C u tt 4 



WW( z <«)[»] ■>* -t^rai 



4-8-44 4-§-4^ ti J^44 4^1- 444^, ^4°*H if-^ 4^4^ ^4 4£ 
l-f^4 #4 u#*fl 4-8-4^1 4^ #4 ^4 4:M 444^ k=0, l, 

Nu-lolJL, $ °l^Rr 34 7^* 444^1, z ™% 44 ^JK 2 ^) 

# N 444 14# 444^, (Zk } 44 ^ )4 ^l-g- 444 

4.) 

1^4 3] 

42 * 0 H1 &44, 44 (b) #4^r 

44 ( a ) 4t11^1, 44 4# 4-8-4t-# i44 4€r 4&44 44 u ^*l 4-8- 
4~t 4^4 ^Sii^m 4-8-4 £4 ^44^, 4-71 (c) ^45. 4*8*Rr 3-8- 
4fe IFDMA» 44 ^4^ ^H^J Ji4 4*3. 

A 

j^k^-i/L^std^.i/L,)] qjSinCxE/LJ 

t • r /a 'j_ a \/t 1 k% V iN i- 1N u 

Zk „ „:„r* ti \ M,-l 



MAJ2 ^, L/Li)] , JeiW^II for N N 

LjSinKA.+B^/LJ .=0 
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-8-*W "J"*^ 7fl^# Li^ ^"7) Af-g-^l- ^7}o\]A] 

4-8-4 ^#^T SW*$ **rf- M-Bfiflal, L u ^ >8"7l u^^fl ^7HH A> 

ti>4*l 5-1- q-B^vfljl, a iu fe iii-ny* q-Bl-ifljl, nj^r 4-§-*HMl 

vflal, i#*fl S7l ifl# Wjl, iU N " Li 

4] 

^3 SW*!, ^71 (c) 

^7l (b) ^71 ^ ^S^M #7l ^^(i=u,u k .)£ oj-efl 

3 ^^>i, ^71 « 4JJL( ^"Wl TJ^^JI, ( d ) 

#3] 3. 3l^*Rr 3# ^<L£- t}^ IFDMA# W ^4^r SL¥.*H iL# #3. 
5] 

*fl4 $a°H, ^"71 ^71 ^# Ajjr cfl 

q l^Slrr ^ ^RJilS ^ IFDMA1- 3R> iH^I Jitf y o^. 

[^i 1 ^ 6] 

^15 %H1 SM^, #71 (e) 
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#7l (a), %7\ (b) £ #7l ( c ) #?im°l -^71 ^ £4*H 

Cfi #7] (c) #7\M*\ 2}f^S #7l ^lJl( z k U)[Ul )5]- aJ- 7 ) ^ 

3€ r -)t- °l-8-*M #7l ^ ^l^( y k ul )i; 4^4 ^oi % 

# «Hr IFDMA1- 4l> ^4^r H# ti o v ^. 

A 

""[u]_ -j"K(2k^i-i/L u )+i] L u sin(n 6 U /L U ) -^Jj] 

Yk e A ^ z k 

quSinCTieJ 

£H^44^4.) 
7] 

#44 ^r4^r ^ 4^ ^(IFDMAH4 u(l< u < 10(444 , 4~§-44 
44^}4.)^*fl 4-£*H ^ ^ #3:4 ^# #3L#4 ^3}-^ iL#4 
tt ^4^r ££3! iL# #*H $144, 

4 l *H #3i«fl -§-^H #7l ^# #J: £^ #J:t- #j£^4 1^ 
#4 #Jls.J?-4 a o > 7 | ^*>i ( #7] ^£ ^4^ -SL— 

#34fe ^(main) ^4^r SL*L$ ^-*f ; 

i(l< i < IM)^ 4^ 4-§"7>l-o11 ^A] Al^S-ol AV 7 ) u ^^j) A>-g-7H tfl^- 

#4 ^# Aljrl- 7_V^^ ^f- i+EHflfe. #4 4^ #4 

#£1-, #4 Aj^ Ajjr ^ Aj-7] ^£ ^Sf^ £^i°.5l^4 ^<5}J7, #71 ^ 
^€ 7i^^ #3*Rr tHJff ^M^I 
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#71 T^l $7] ^€ ?_M^# ##*U, #71 ^4* #71 

#£5*1 

#7l ji# #*14 #Bfl* £3H| -§-^H #71 XU *H # 

J^f- M*U, 7RH %A}t}51 ^Sfoll -§-#*H X]2 XH 

#7] X12 XH #;M -S-'eHH, #7l ##^-^3 ^#3-2-3. SJ^tb #7l 3£ 

#JL^ #7} ^£ ^.W^o.S.^E| ^71 ^ Al^l- #71 ^£ 

#71 Xl2 XH #S°11 #71 ^ #71 ^ 

^ #4 ##^-# oi^oI^-a^I^ ^o_S. is}±r IFDMA* tb f^Hr £ = 4! 
SL# #*1 . 

8] 

^17 %H1 &<>H, #71 ^ ^4^r ^-"Mr 

#71 ##^5^1 <33^ #7l ?^ #51 4 4-^3.^-4 °g^*V a o v 7 | >-ai Ajs# 
sMt #7] X|i XH #5-°fl -§-#*H #^s>:n, 14* #7l #q #Jls*1 # 

3*Hr XU 

#71 X]l £^3.^3 <93$ Aj. 7 l Aji« Al^S ^ ^ n>^ X|^B|-aL t 4<S4 

#7l #J<1- t^Rr xl i 4^; 

#71 Xll ^^3-^4 Ol^^ #7] A^BA ^cfl^ ^AV^J7 ( ^)A>^ AJ-7] 

^ #£4 t^Rr XI l #q 31 
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#4 41 ^ #7] ^ ^4 #4 *fll 4^5^ 

4 #4 4<3€ ^ ^Jii- jl, 44* #§^Rr ^li ^#^; ^ 

«}^44 1t(N u )i4 *}4 3£(N U -1) nr^tfJl, ^f44 144 4^* ffl, 

#4 4£» ^l^H, ^4 14« #4 ^£ ^4^ j£.h^>j15.4 #3 

s>fe *)li £=4! 

#4 *||2 ^fl<H -§"^44 #4 afll #«»Jf , #4 m #4 ^11 

4#^f, #4 ^1 # 7] o.tf^ 7)1#-^ *H°li-SHr 7^ ^0_JL 4 

IFDMA-i- ^4^r -2- = ^ J±# #4. 

^18 *oH] $M4, #4 ^ #£ ^-"Mr 

#7] ^ ^4^ ^^£.^4 #71 ^44 

4^4 4^ TilW, 3]#€ 141- *fll 4^-S4 #^Kr ^1 o]S. ^AVW 

-jn[A.(2k/N-l/L„)+l] -^u 

sin(7i e u /L u ) 
q u sin(iO 

(444, k ^ nefl^Ji ^# ^IJLl-f^W Sfl^Kr #71 ^# ^Jro} 

% 4444 k=0, 1, .... Ny-lolJl, N-c- *V #^^r 4-f-Tr ^4 yfl^f- 44^, L u ^ 

#71 U «i*!| Af-g-41- 4*1 ^44^14 Xf-g-xf Al^g. ^45]. vj-Efiflu, 

#4 U «i^ 4-§-44 cfltl ^4^ 444^, A iu ^ n r n u # 444^, nj^ i 
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I^^f- 10] 

t 

l ~ m-i #(sub) ^M3-M-; 

^-7i ^1 ~ ^-7] ^u-i ^*Rr *iu ~ m-i ^s. ^M^t; 

#7) # ^sHr #7] afll aflo) Al^ofl -g-^H #7| i wi^fl 

cfl^: ?W -S3: ^-71 tfl$ #7l ^ljLt- 

#7] ^£ ^M^TT #7] u^i^fl 4^H1 tfl^- #7] ^ >*7l 
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71 *fli «}*1| 4^ #7] £H3!4 ^-71 ^li ^ ^4^ ^3 

^7] $7} 7fll °1^4 A oM ^ ^]JL, #7] *fll - #7l 

U-l 3? ^7] 4€- ^-§-^1-^ cfltt ^ afll ~ ^|U-1 # ^t4t 

^H^l^H 4-§-5]^ ^7l ?im ^l^lr-i: M*Hr IFDMA 
€■ 3$ ^t4^ -2-^3! J±>$ 
1 3 4$ HI 

*1)10 *oH] SW^, AV 7 ] ^ ^ -4^ 0_^Ajl ^JjLi=. 

i «i^fl 4€- A>-g-7>ffl cfltl A c v 7l SJ^tb #7l i# 

*1) 4^ 4-g-*H ^ ^41- A J-7] Tin ^o] Ai^ofl -§-#sH 

^71 ^ € 7^12 

#71 ^|2 ^^L^ «?J3$ ^-71 ^HBsl £4^ # 7 ] £4 ^ nj. # ^O^jl, 

7-1^^ £4# t^*Rr 7fl2 4£Jf; 

A o V 7l ^2 ^^45.^ «a^tt ^71 7J4^1 Tfl^Jl, 711^ 14 

1- #3*Kr 7fl2 ^ 7)]^; 

^-71 ^2 **Jj Tll^S^Ei <^*1 ^- 7 ] 7J44 a o v 71 ^2 4<2^5L^4 oj 

3$ A oM 4<S€ 141- ^MM 141- i^*Rr ^13 ^KPf ; U A 
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4^ 4^44 7fl^(Ni)ii4 *)£(N r i) 4f ¥34:n, ¥34 £44 4-£* ¥ 
44, 4?1 4^1: 44 ^4^5- *11444, 444 441- 44 i44 4# 4-§-4i 

tfl^ 44 ^44 ^4^r J2-^iLiS.4 #^Rr 2)12 £^31 7)14^1- T^Kr ^ !^ 
$±3. 4^ IFDMA-& 44 £5.4! 12-4 44. 

[^4 12] 

*mo 44 sa°i^, 44 m $5. 

44 i4*il 4€- 4-B-47} 4-§-4tt ^ 4^44 7fl^(Nj)4 44 u44 4-8-47} 

4-g"4^ 4 4^44 7fl^(N u )« *U4aI, y]jn^ 14* 

-8-71 42 4443.4^ AJ. 7] ^Hflsl 14(^)4 44 BlH^S 

W °J?14 44 4^4 44*11 444^ 4^4 44 44444 4444 
4 ^4 44# i^Hr 45: 44 4 ^4; 

f° r n 4 <n 

H44, ^ 44 i4*ll 4-§-*H 44 ^4^r £54-1- 4444.) 

471 4i # ^4^ 4-44^44 44 4i 4*11 4-& 4-8-441 4 

4 471 £H^£S43 o]s.£ 7^0) 71144^, 444 44* A* °m 

0.3.4 i^Rr 42 44 444; ■ 
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. (2k/N-i/L )+r(i/L r i/L 0 )] q i sin(ne j /L i ) 

e 1 ^ 

LjSintnCAiu+e^/LJ 

( <^7H, Life #7l i«i^fl 4~§-4* A>-g-4 A]^g- ^ 

1- M-Ef^Jl, Qi fe i*}*ll ^# 44<M.) 

#7l # ^4^ J2.H^ ^^L^i #7l *lli 4^ 4-§-4i tfl 

Jt^a, rzk/N-i/L,)] qiSinC-nej/Lj) 

e ■ ^ 

L x sin [7iCA iu -t- Si)/LJ 

= N L = L 1L 

#7l *1Jl ## * #7l *]#*]: 444 #71 ^2 ^ 

#*U, 441- #§^Kr ^4 

#71 #£ ## ^ ^4^*1 #71 ^€ 444 #4 *113 

5}n, 44* #3*Rr 2115 ^#Jf ; ^ 

#71 2114 * #71 *H5 iHPft-S^i SJ^^r #71 44*^ *V4t- #71 

aia^JfEj oi^^. # 7 j aijusi ^4011 -g-#*H ^*}^ ( 441- #7l *ili 

^S.M t^Rr 43 ^l*Rr 3* *Hr IFDMA* ^Ifl -2- 

^ £# #*1. 

13] 

*flio #i Ojo^, Aj-7] ^ A]^ ^#W.^ 
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^fll ~ ^flU-l ^7lf-Sr 7*1 *U, 
*fll ~ $M ^|U-1 ^£1-^ -S-71 4i ^-£1-4 ^-71 *H6 ^HMH * 

#71 ^3LiM ^ ^%SL3. f>}^ IFDMA4 ^*Hr ^ # 

*1. 
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